Background: The emergence and spread of tick-borne arboviruses pose an 16 increased challenge to human and animal health. In Europe this is 17 demonstrated by the increasingly wide distribution of tick-borne encephalitis 60 highlights a previously unknown caveat of tick-borne flavivirus evolutionary 61 analysis which may be important for understanding the evolution of these 62 important pathogens.
. LIV is of 79 significant economic concern to sheep farmers and the game estates where 80 grouse are maintained for commercial shooting purposes. 316 also identified by FEL, the remaining sites were in the E (n=2) and NS5 genes 317 (n=2, Table 2 ). Additionally, FEL identified 482 sites which were under 318 purifying selection (Fig 3) . The dN/dS ratio across the entire coding sequence 319 (CDS) was found to be 0.0745, indicative of strong purifying selection. Of the 320 individual LIV genes, NS2B appeared to be under the strongest purifying 321 selection (ω=0.0342), whilst capsid (C) exhibited the weakest (ω=0.241).
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323 Table 1 -Distances table showing the 
Phylogenetic analysis of LIV and closely related TBFV

348
A Bayesian phylogenetic tree of TBFV genomes placed all LIV isolates into a 349 single monophyletic clade, with SGEV being the closest relative, followed by 350 SSEV and, more distantly TBEV-Eu ( Fig 4A) . The nodes representing splits 351 between TBFV species all received 100% posterior support as did most splits 352 within LIV, confirming the increased phylogenetic certainty resulting from 353 whole genome data ( Fig 4B) . 1.9,(37) ]. The GTR+G+I substitution model with four gamma 380 categories was utilised, as this was found to suit the dataset best using JModelTest (50).
381
The trees were generated using four heated Markov chain Monte Carlo (MCMC) chains, 382 with a chain length of 1,000,000. Consensus trees were generated using 10% burn-in and 383 a support threshold of 50% and visualised using FigTree (version 1.4.3) . runs overlapped with the rate estimated from the observed dataset ( Fig 6B) .
428
Discussion
429
This study represents the largest to date evolutionary analysis of LIV to date 430 using a representative set of full genomes sampled across the species' range.
431
Relative to previous analyses, which had been limited to single alignments, ENG_PEN6_2009, which were passaged in cell culture only once, did not 560 appear as outliers relative to strains that had been passaged more often. The 561 absence of a strong molecular clock signal in these viruses is therefore more 562 likely to be related to aspects of their biology. Possible factors include the 563 reliance on the tick vector, with potentially long intervals between 564 transmission events, and the alternation between vertebrate host and vector.
565
It is unclear how the viral replication rate within ticks compares to the 566 replication rate within a mammalian host, when considering that the majority 567 of the tick life cycle is spent at ambient temperature, likely to be in most 568 situations well below 37 o C for the majority of the year. However, it has 569 previously been reported that TBEV is more prevalent in engorged ticks 570 removed from humans and animals than in wild questing ticks (74-78).
571
Furthermore it has been demonstrated that the viral load of a TBEV-Eu strain 572 increased 500-fold after feeding in in vitro infected ticks, indicating that 573 blood feeding may affect the viral replication rate within the tick vector (79).
574
This apparent variation between the replication rate within vertebrate host 575 and vector species may contribute to the weak temporal signal present in the 576 LIV and TBEV-Eu datasets.
577
In summary, we have investigated the evolution of LIV using a dataset of 26 578 LIV genomes, 22 of which were newly sequenced, which were isolated from 579 across the UK in a time period spanning eight decades. Utilising this dataset 580 in addition to 65 genomes from closely related TBFV we have confirmed that 581 recombination has not contributed to LIV evolution, possibly due to the 582 geographic isolation of LIV compared to the other members of the TBFV sub-583 family. We confirmed that, like other arboviruses, LIV is predominantly 584 subjected to strong purifying selection however we have identified several 585 sites within the LIV genome which are positively selected for, including one 586 site in the E gene which has previously been implicated in neutralising 611 S1 Table. List of virus sequences utilised for phylogenetic analysis.
